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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
Inspection  of  dams,  publis|w8  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  Is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  conditions  of  the  dam  is  based 
upon  available  data  and  visual  inspection.  Detailed  investigation  and 
analyses  Involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
Inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  l  reports  include  project  information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic/hydrologic 
data  of  the  watershed,  dam  stability,  visual  inspection  report  and  an 
assessment  including  required  remedial  measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recormended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  frcm 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  napping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  seme  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum. 
Flood"  for  tne  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spiilway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 


PHASE  I  REPORT 
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BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

Location: 

USGS  Quad  Sheet: 
Coordinates: 

Stream: 

Date  of  Inspection: 


Leatherwood  Creek  No.  4  Dam 

Virginia 

Henry  County 

Martinsville  East 

Lat  36°  44.5'  Long  79°  45.7* 

Wet  Branch  of  West  Fork  of 

Leatherwood  Creek 

July  1,  1981 


Leatherwood  Creek  No.  4  Dam  is  a  zoned  earthfill  structure  about 
330  ft  long  and  41.5  ft  high.  The  principal  spillway  consists  of  a 
reinforced  concrete  riser  and  a  24  inch  diameter  concrete  outlet  pipe 
which  extends  through  the  structure.  An  earth  emergency  spillway  is 
located  at  the  left  abutment  with  a  100  ft  wide  bottom  and  3H:1V  side 
slopes.  The  structure  is  classified  intermediate  in  size  and  is 
assigned  a  significant  hazard  classif ication.  The  dam  is  located  on 
Wet  Branch  approximately  1.0  mile  west  of  Leatherwood,  Virginia.  The 
dam  is  used  for  irrigation,  flood  control  ana  recreational  purposes, 
and  is  owned  and  maintained  by  Mr.  Dana  E.  Barrow. 

Based  on  criteria  established  by  the  Department  of  the  Army, 
Office  of  the  Chief  of  Engineers  (OCE) ,  tlie  appropriate  Spillway 
Design  f  lood  (SDF)  is  the  H  PMF.  The  spillways  will  pass  70  percent 
of  the  Probable  Maximum  Flood  (PMF)  or  40  percent  of  the  SDF  without 
overtopping  the  dam.  During  the  SDF,  the  dam  will  be  overtopped  for 
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3.5  hours  up  to  a  iraximur.  of  1.7  feet  and  reach  a  maximum 
velocity  of  5.6  fps.  Flews  overtopping  the  dam  during  the  SDF  are 
not  considered  detrimental  to  the  embankment  with  respect  to  erosion. 

The  spillway  is  judged  inadequate,  but  not  seriously  inadequate. 

The  visual  inspection  did  not  reveal  any  problems  which  would 
require  immediate  attention.  A  surrmary  of  the  design  stability  analyses 
for  the  upstream  slope  under  drawdown  conditions  were  reviewed  air1,  found 
to  be  acceptable.  The  downstream  slope  meets  requirements  recommended 
by  the  U.  S.  Bureau  of  Reclamation,  however,  the  embankment  crest  is 
4  ft  narrower  than  recommended . 

It  is  recommended  that  the  owner  inplanent  an  emergency  action  plan 
to  warn  the  downstream  dwellings  of  any  dangers  which  may  be  imminent. 

The  following  routine  maintenance  and  observation  functions  should 
be  initiated  within  the  next  twelve  months: 

The  grass  and  weeds  on  the  dam  embankment  and  in  the  emergency 
spillway  should  be  cut  at  least  once  a  year  and  preferably  twice  a  year. 
Maintenance  is  recamnended  in  the  early  summer  and  fall.  Existing  trees 
on  the  dam  should  be  cut  to  the  ground  and  removed.  Previously  cut  trees 
laying  on  the  embankment  should  also  be  removed. 

The  eroded  areas  present  along  the  left  and  right  downstream  abutment- 
slope  contacts  should  be  stabilized  by  backfilling,  compaction  and 
seeding  or  placement  of  riprap. 

The  seepage  drain  outlets  should  be  uncovered  to  allow  free  flow. 

The  saturated  area  present  above  the  discharge  outlet  should  be  monitored 


quarterly  to  detect  any  enlargement  of  the  area  or  development  of  flew  rates 
which  may  cause  piping  within  the  embankment.  A  staff  gage  should  be 
installed  to  monitor  water  levels. 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Ccrmonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a 
Phase  I  inspection  according  to  the  Reccntnended  Guidelines  for  Safety 
Inspection  of  Dams  (see  Reference  1,  Appendix  VI) .  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Leatherwaod  Creek  No.  4  Dam  is  a  zoned 
earthfill  structure  approximately  330  ft  long  and  41.5  ft  high.*  The 
crest  of  the  dam.  is  14  ft  wice,  and  side  slopes  are  approximately  2.: 
horizontal  to  I  vertical  (2.5H:1V)  on  the  upstream  and  downstream 
slopes  or  the  uarn.  A  10  ft  wide  berm  occurs  Detween  elevation  700.  ' 
and  767.7  msl  on  the  upstream  slope.  The  upstream  slope  is  3H:lV 
below  the  berm.  The  crest  of  the  dam  is  at  elevatior  788.5  msl.  "As  built" 
drawings  shew  the  presence  of  a  cutoff  trench  which  extends  to  "firm  rock" 
and  a  seepage  drain  beneath  the  downstream  slope.  There  is  no  slojx’ 
protection  on  the  upstream  face  of  the  dam. 

♦Height  is  measured  from  the  top  of  the  dam  to  the  downstream  toe  at  the 
centerline  of  the  stream. 


Tlie  principal  spillway  consists  ol  a  reinforced  concrete  riser 
inlet.  Tin.'  riser  has  ar.  intunwl  opening  ol  6  ft  by  2  ft,  and  is 
appiux mutely  28  ft  high.  Tlie  riser  has  a  low  level  orifice 
(1  ft  bv  1  ft)  at  on  invert  elevation  of  766.2  msl  and  two  overflow 
wt  ;  r  s  at  >  1  ovation  ?7r-.<  nsl .  A  24  inch  diameter  slide  qate  in 
the  list.;  .it  an  invert  elevation  ol  751.1  msl  is  used  to  drain  the 
xakt  .  The  outlet  pipe1  is  a  24  inch  diameter  reinforced  concrete  pipe 
which  outlets  at  on  elevation  of  749.2  msl  into  a  riprap  lined  plunge 
jool.  (Stv  Plates  5  and  8,  Appendix  1) 

The  emergency  spillway  (EMS)  consists  of  a  vegetated  earthen 
channel  spillway  located  at  the  left  abutment,  having  a  crest 
elevation  of  784.8  mid .  Tire  EMS  has  a  bottom  width  of  100  ft  at  the 
control  sootier,  3H:1V  side  slojxrs,  and  is  in  a  cut  section.  (See 
i  fa* e  2,  Appendix  i . ) 

*.±.2  Location:  Leatherwood  Creek  No.  4  Dam  is  located  on  Wet  Branch 
of  tiie  West  Fork  c;  Leatherwooc:  Creek,  1  mile  west  of  Leatlierwe oc , 

Viruis.ia.  (Set-  Plate  1,  Appenuix  1.) 

1.2..:  Six>  ana  Ciassii ication:  The  dam  is  classified  as  cm 
interne  auto  Jilt  structure  tuseu  or.  its  freight  as  defined  in  Reference  1, 
Ap[x:: c V .  . 

i  -  -  •  4  1  Punuxit’  lass  if  ication :  Tt  it-  dam  is  located  in  a  rural  area  ; 

txAa  ,  Lkiseti  u|nn  tin-  proximity  of  an  miiabitod  dwelling  located 
z  r.ii'.-s  juwnxtrcun,  aiiU  several  dwellings  5  miles  downstream,  the 
dam  is  assumed  a  "snjni f leant "  hazard  classification.  The  hazard 


classification  used  to  categorize  a  dam  is  a  function  of  location  only 
and  has  nothing  to  do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership:  The  dam  is  cwned  and  maintained  by  Mr.  Dana  E. 
Barrow  of  Henry  County,  Virginia. 

1.2.6  Purpose:  Recreation,  irrigation  and  flood  control. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  and 
constructed  under  the  supervision  of  the  United  States  Department  of 
Agriculture  (USDA) ,  Soil  Conservation  Service  (SCS) .  The  structure  was 
constructed  by  Larramore  Construction  Ccrpany  and  ccnpleted  in  1964. 

1.2.8  Normal  Operational  Procedures:  The  principal  spillway  is 
ungated,  therefore,  water  rising  above  the  low  level  orifice  and  overflow 
weirs  of  the  riser  outlet  is  automatically  discharged  downstream.  Normal 
pool  is  maintained  at  elevation  766.5  msl  just  above  the  invert  of  the  low 
level  orifice  in  the  riser.  Flood  discharoes  which  cannot  be  absorbed 

bv  storage  and  the  riser,  flow  throuqh  the  emergency  spillway  at  pool 
elevations  above  784.8  msl.  The  24  inch  diameter  gate  at  elevation  751.1 
msl  is  manually  operated,  and  is  available  to  lower  the  lake  elevation 
below  normal  pool  for  maintenance  purposes. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  drainage  area  is  2  square  miles. 

1.3.2  Discharge  at  Dam  Site:  According  to  Mr.  Barrow,  the 
flood  of  record  occurred  in  April  1977.  A  high  water  nark  placed  on  a 
tree  measured  16+  ft  above  normal  pool  (Elev,  782)  .  This  corresponds 
to  an  approximate  discharge  of  65  cfs. 


Principal  Spillway  Discharge 


Pool  Elevation  at  Crest  of  Dam  (elev  788.5)  71  LYS 

Bnergency  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam  (elev  788.5)  2000  CFS 

1.3.3  Dam  and  Reservoir  Data:  See  Table  1.1,  below: 


Table  1.1-  DAM  AND  RESERVOIR  DATA 

Reservoir 


Storage 


Elevation 

feet 

msl 

Area 

Acres 

Volume 

Acre 

Feet 

Watershed 

Inches 

Length 

Miles 

Crest  of  Da~ 

788.5 

26.9 

432 

4.2 

.6 

Emergency  Spillway. 

Crest 

784.8 

21.7 

331 

3.2 

.5 

jjy:  level  Orifice 

Crest 

76G . . 

9.1 

bb 

# 

•  ' 

Streambed  at  Down¬ 
stream  Toe  of  Dam 


747 


SUCTION  2  -  lTJOlNUlRINC  DATA 


2.1  Design:  The  dam  was  designed  and  constructed  under  the 
direction  of  tin.'  USIVi,  Soil  Conservation  Service  (SCS)  .  "As  built” 
drawings  and  design  data  .ire  available  in  the  office'  of  the  State 
Conservationist ,  l).  S.  Soil  Conservation  Service,  Federal  Building, 

Itoati  9201,  5th  and  Marshal  1  Streets,  Ricfimnd,  Virginia  23240. 

A  subsurface  invest  legation  was  conducted  at  the  site  by  the  SCS 
during  the  initial  design  stages.  The  investigation  consisted  of 
excavating  45  test  pits  and  drilling  4  hand  augers.  Subsurface  profiles 
and  a  report  of  the  investigation  with  foundation  reaannendations  were 
prepared  based  ufon  geologic  field  reconnaissance,  test  pit  and  hand 
auaer  data,  and  laboratory  testina.  A  copy  of  the  design  report  is 
included  as  Afx«ndrx  IV.  Test  pit  and  hand  auger  locations  are  provided 
on  Platt  ■  2  of  Appendix  I.  Subsurface  profiles  are  shown  on  Plate  3  of 
A{>uendix  I,  while  loos  of  the  materials  encountered  are  included  as  Plates 
t  and  7  of  Apix’ndu-:  1. 

Tiie  dam  is  a  zoned,  ocmpacteu  earthfill  embankment.  The  earthfill 
requirerrvnts  snown  on  Plate  6  of  ApiJendix  1,  specify  that  CL  and  Ml. 
materials  tie  placed  in  Section  No.  i  or  the  upstream  face  of  the 
dam.  Soil  classification  is  by  the  Unified  Soil  Classification  System, 

ASTW  D-2487.  The  downstream  face  (Section  No.  2)  was  to  be  constructed 
with  ML  and  SM  materials.  Select  borrow  areas  were  specified  for  each 
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section  of  the  embankment.  "As  built"  embankment  slojjes  for  the 
structure  are  illustrated  on  Plate  4  of  Appendix  I. 

A  review  of  design  data  indicates  the  dam  is  founded  on  overburden 
and  includes  a  cutoff  trench  which  extends  through  alluvial  and  residual 
soils  into  "firm  bedrock."  The  cutoff  also  extends  to  the  same  materials 
in  both  abutments.  Hie  cutoff  trench  has  a  bottom  width  of  12  ft  and 
LH:1V  side  slopes.  No  field  permeability  tests  were  taken  during  the 
subsurface  investigation,  however,  the  permeability  rates  for  the  foundation 
soils  were  estimated  to  range  frcm  0.01  to  10  ft/day  depending  upon  the 
amount  of  fines  in  the  materials. 

An  internal  drainage  system  was  also  constructed  beneath  the  down¬ 
stream  s lope  to  collect  any  seepage  passing  through  the  dam.  Hie  seepage 
drain  consists  of  a  4  ft  minimum  width  trench  of  variable  depth.  It  is  171  ft 
in  lenath  and  includes  164  ft  of  perforated  and  20  ft  of  non-perforated 
bituminous  aoatod  corrugated  metal  pipe.  The  CMP  is  enclosed  in  an 
envelotc  of  graded  filter  material.  Details  for  the  "as  built"  seepage 
drain  are  included  on  Plate  4  of  Appendix  I. 

The  principal  spillway  was  designed  as  a  drop  inlet  structure- 
consisting  of  a  reinforced  concrete  riser,  a  24  inch  conduit  and  plunge 
pool  at  the  outlet  end  of  the  conduit.  The  emergency  spillway  (EMS)  is 
designed  as  an  earth  cut  at  the  left  abutment.  The  principal  spillway 
was  designed  to  accommodate  a  50  year  flood  without  the  pool  elevation 
exceeding  the  EMS  crest. 
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The  emergency  spillway  is  located  in  a  moderately  sloping  hillside 
in  the  right  abutment.  The  spillway  is  a  100  ft  wide  trapezoidal  earthen 
channel  bounded  by  3H : IV  cut  slopes.  The  spillway  is  entirely  in  cut 
materials,  i.e.,  residual  soils.  The  emergency  spillway  was  to  be  undercut 
1  ft  belcw  final  grade  and  backfilled  with"  semi-campacted"  select  borrow 
naterial.  All  materials  encountered  in  the  subsurface  investigation  were 
dry  and  well  drained.  Details  of  the  spillway  section  are  given  on  Plate  2 
of  Appendix  I. 

The  design  report  and  supplementary  data  provided  by  SCS  (Appendix  V) 
includes  laboratory  test  data  describing  the  physical  properties  of  the 
materials  used  to  construct  the  embankment.  Shear  strength  parameters 
used  in  design  of  the  embankment,  and  foundation  material  were  determined 
by  direct  shear  and  consolidated  undrained  triaxial  compression  test  as 
follows: 


SECTION 

SOIL 

SHEAR  STRENGIH 

PARAMETERS 

Angle  of 

Internal  Friction 

Cohesion 

Qrbankment 

sr: 

^cu 

20° 

c  =  500  psf 

ML  or  MH 

0cu  = 

25.5° 

c  =  475  psf 

ML 

0cu  = 

22° 

c  =  475  psf 

foundation 

SM* 

0rp  = 

19° 

c  =  800  psf 

SM* 

#DS  = 

25.5° 

c  =  100  psf 

*  Samples  from  Site  5.  SCS  assumes  parameters  are  same  as  those  at 
Leatherwood  Creek  No.  4  Dam  site. 

Embankment  stability  was  checked  by  the  Swedish  Circle  Method  Analysis. 

The  following  is  a  sumrary  of  the  stability  analysis  presented  in  Appendix  V 


The  analysis  considered  a  39.2  foot  embankment.  An  arc  through  an 
upstream  2.5:1  slope  like  Sample  64W423  (ML)  gave  1.43  as  the  safety  factor 
against  failure  after  rapid  full  drawdown.  This  analysis  assumes  that  the 
foundation  will  consolidate  rapidly  and  mobilize  adequate  strength  to 
limit  the  potential  of  failure  to  the  embankment  only. 

Since  it  was  not  certain  that  the  foundation  materials  can  drain 
rapidly  enough  to  validate  the  above  assurrption ,  an  additional  arc  through 
a  2.5:1  upstream  slope  like  Sample  64W423  and  6  feet  of  foundation  material 
replaced  by  rraterial  like  Sanple  64W423  was  analyzed.  A  safety  factor 
of  1.31  was  determined. 

Past  experience  has  shown  a  2. 5:1  downstream  slope  without  drainage 
to  give  safety  factors  that  are  higher  than  those  determined  for  a 2. 5:1 
upstream  slope  under  full  drawdown.  Therefore,  the  downstream  slope  was 
not  analyzed. 

2.2  Construction :  The  construction  records  were  not  furnished  by 
the  SCS  office  in  Richmond,  but  they  are  available  frcm  the  SCS  office 
in  Washington,  D.  C. 

2.3  Evaluation:  "As  built"  drawings  are  representative  of  the 
structure.  Hydrologic  and  hydraulic  calculations  were  available  for 
evaluation.  There  is  sufficient  information  to  evaluate  foundation 
conditions  and  embankment  stability. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings:  At  the  tins  of  inspection,  the  dam  appeared  to  be 
in  good  condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General:  An  inspection  was  made  on  July  1,  1981  and  the 
weather  was  cloudy  with  a  temperature  of  78°F.  The  pool  and  tailwater 
levels  at  the  time  of  inspection  were  766.5  and  747  msl,  respectively, 
which  corresponds  to  normal  pool  and  tailwater  elevations.  Ground 
conditions  were  dry  at  the  time  of  the  inspection.  Maintenance  inspections 
are  performed  jointly  by  SCS  and  the  Blue  Ridge  Soil  and  Water  Conservation 
District  on  an  annual  basis.  Inspection  reports  are  available  in  the 

Soil  and  Water  Conservation  District  Office  in  Collinsville,  Virginia. 

3* 1*2  Dam  and  Spillway:  The  embankment  slopes  were  heavily  vegetated 
with  3  to  5  ft-  high  brush,  briers,  and  honeysuckle  making  observation 
difficult.  Scattered  cut  cedars  and  pines  generally  less  than  two  inches 
in  diameter  have  been  cut  and  left  on  the  embankment  slopes. 

Scattered  shrinkage  cracks  were  noted  along  the  embankment  crest. 

Seme  were  up  to  one  inch  wide,  but  no  differential  movement  was  noted. 

An  erosional  notch  several  ft  wide  and  several  ft  deep  was  encountered  along 
the  lcwer  10  ft  of  the  left  downstream  abutment-slope  contact.  This  notch 
becomes  3  to  4  ft  deep  at  the  downstream  toe.  Another  erosional  notch 
several  ft  wide  and  several  ft  deep  occurs  along  the  right  downstream 
toe  at  the  right  abutment  contact. 
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The  downstream  toe  was  dry  and  no  seepage  was  observed.  Iron  staining 
and  a  saturated  area  occur  7  ft-  upstream  of  the  discharge  outlet  and  6 
inches  to  the  right  of  the  pipe  cradLe.  "As  built"  drawings  show  the 
presence  of  two  6  inch  amp  seepage  drain  outlets,  however,  neither  one 
was  observed. 

The  riser  structure  and  outlet  pipe  showed  no  signs  of 
deterioration  and  were  functioning  properly  at  the  time  of  inspec¬ 
tion.  Debris  was  not  present  in  the  lew  level  intake  trash  rack.  The 
slide  gate  has  not  been  operated  since  it  was  installed,  according 
to  the  owner.  The  plunge  pool  and  outlet  channel  indicated  no  signs 
of  deterioration.  The  emergency  spillway  was  well  vegetated  and  the 
width  measured  20  ft  wider  than  shewn  on  the  "as  built"  plans. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris  and 
the  perimeter  was  wooded.  The  reservoir  is  located  in  a  valley  with 
steep  side  slopes.  Water  was  murky  and  sedimentation 

was  observed  in  the  upper  end.  The  cwner  indicated  that  a  2-3  rt 
buildup  of  sediment  hac  occurred  since  construction  of  the  dam. 

3.1.4  Downstream  Area:  The  downstream  channel  consists  of  a 

20  it  wide  channel  located  in  a  100  ft  wide  flood  plain,  and  a  valley 

with  steep  side  slopes.  This  valley  is  heavily  wooded  with 
thick  underbrush.  Approximately  2  miles  downstream  there  is  a 
dwelling  about  15  ft  above  the  stream  channel,  and  5  miles  downstream 
there  are  several  dwellings  about  10  ft  above  the  stream  channel,  and 
several  cannercial  facilities  about  15  ft  above  the  stream  channel. 


3.1.5  Instrumentation :  No  instrumentation  (monuments,  observa¬ 
tion  wells,  piezometers,  etc)  was  encountered  for  the  structure. 

There  is  no  staff  gage. 

3 . 2  Evaluation: 

3.2.1  Dam  and  Spillway:  Overall,  the  dam  was  in  good  condition 
at  the  time  of  the  inspection.  An  annual  inspection  and  maintenance  program 
exists  for  tnis  structure,  however,  at  the  time  of  this  inspection, 
maintenance  appeared  to  be  inadequate.  The  embankment,  including  its 
crest  and  slopes  should  be  mowed  at  least  once  a  year,  but  more  preferably 
twice  a  year.  The  presence  of  trees  on  the  embankment,  particularly  any  at 
pool  level  on  the  upstream  slope,  may  promote  the  development  of  deep  rooted 
vegetation  and  this  type  growth  can  encourage  piping  within  an  embankment. 
All  trees  crowing  on  the  embankment  should  be  cut  to  the  qround  during 
maintenance  operations.  Cut  trees  should  be  removed  fron  the  embankment. 

Hie  shrinkage  cracks  observed  on  the  embankment  crest  are  believed 
to  be  the  result  of  local  drought  conditions  and  require  no  special 
attention.  The  eroded  areas  described  along  the  right  and  left  downstream 
abutment-slope  contacts  should  be  stabilized  to  prevent  further  erosion. 

This  might  be  accomplished  by  backfilling,  compacting  and  seeding  these 
areas  or  by  placing  riprap. 

Hie  area  observed  above  the  discharge  outlet  is  believed  to  be  caused 
by  blockage  of  the  seepage  drain  outlets.  The  outlets  should  be  uncovered 
to  allow  free  flew.  Although  the  saturated  iron-stained  area  does  not 
appear  to  present  a  hindrance  to  the  normal  functioning  of  the  dam,  it  is 
recorrmended  that  this  area  be  monitored  quarterly  to  detect  any  significant 
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enlargement  of  the  area  or  development  of  flow  rates  which  nay  cause  piping 
in  the  embankment.  If  enlargement  or  increased  flews  should  occur,  a 
Professional  Engineer  with  expertise  in  Geotechnical  Engineering  should 
be  contacted  to  evaluate  the  problem  and  make  reccnmendations  for  required 
corrective  measures. 

The  outlet  pipe  and  intake  structure  are  in  good  structural 
condition.  A  staff  gage  should  be  installed  to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  the  Leatherwood  Creek  No.  4 
Dam  during  extreme  flooding  would  possibly  create  a  hazard  to  the 
downstream  dwellings. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures:  The  normal  storage  pool  is  elevation  766.5  msl 
or  0.3  ft  above  the  crest  of  the  principal  spillway  lew  flew  inlet. 

Tlie  lake  provides  an  irrigation  supply,  flood  control  and  recreation. 

Water  autcmtically  passes  through  the  principal  spillway  as  the  water 
level  in  the  reservoir  rises  above  the  low  level  orifice.  Wcter  will 
also  pass  automatically  through  the  riser  overflew  crest  when  the 
water  level  in  the  reservoir  exceeds  elevation  775.6  msl,  and 
au terra tically  through  the  emergency  spillway  when  the  pool  level 
exceeds  elevation  784.8  msl.  A  24  inch  diameter  slide  gate  at  the  lew 
point  in  the  riser  structure  is  provided  to  drawdown  the  reservoir 
below  normal  poo.. 

4.?  Maintenance  of  Dam  and  Appurtenances:  Maintenance  is  the 
responsibility  of  the  owner  and  the  Blue  Ridqe  Soil  and  Water  Conservation 
District.  Maintenance  is  accomplished  by  a  loint  annual  inspection  by 
SCS  and  Soil  and  Water  Conservation  District  personnel.  Maintenance 
deficiences  are  noted  and  reccrrmended  remedial  measures  art  mnuo  to 
the  own<  r.  If  tne  owner  fails  to  comply  with  these  reconmendations, 
maintenance  is  then  performed  by  the  Blue  Ridqe  Soil  and  Water  Conservation 
District . 

4.3  Warning  System:  At  the  present  time,  there  is  no  warning  system 
or  evacuation  plan  for  the  dam.  The  dam  is  monitored  by  SCS  personnel 
during  periods  of  heavy  precipitation  and  runoff. 


4.4  Evaluation:  The  dam  and  appurtenances  are  in  good  operating 
condition,  but  rra intcnance  of  the  dam  appeared  to  be  inadequate.  An 

emergency  operation  and  warning  plan  should  be  developed.  It  is  recormended 
that  a  formal  emergency  procedure  be  prepared  and  furnished  to  all 
operating  personnel.  This  should  include: 

a.  How  to  operate  the'  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  downstream  area  is  necessary. 


T 


SECTION  5  -  HYDRAULICS /KVDHOIOO  1C  DATA 

5.1  Design:  Leatherwood  Creek  No.  4  Dam  was  designed  by  the  .Soil 
Conservation  Service  (SCS)  as  a  multi-purpose  dam,  and  hydrologic  and 
hydraulic  data  is  available.  Stage-storage  and  stage-discharge  data 
fran  the  design  report  wore  used  in  the  evaluation.  This  structure  is 

a  Class  "A"  dam  according  to  the  SCS  classif ication  method . 

5.2  Hydrologic  Records:  There  are  no  records  available. 

5.3  Flood  Experience:  According  to  Mr.  Barrow,  an 
estimated  naximum  pool  elevation  of  782  msl  occurred  in  April  1977. 

This  corresponds  to  a  peak  flew  of  approximately  65  CFS. 

5.4  Flood  Potentials:  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  (SDF)  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  reaion  (flood  discharges  that  may  be 
expected  from  the  mast  severe  combination  of  critical  meteorologie  anc 
hydro 1  cxj ic  conditions  that  are  reasonably  possible  m  the  red ion) ,  cr 

: ructions  thereof.  The  Probable  Maximum  Flood  (PI IF)  and  S  PMF  hyoroaraphs 
were  developed  by  the  HEC-1  DB  Computer  Prouram  (Reference  4,  Appendix  \rl ) . 
Precipitation  anounts  for  the  flood  hyorograph  of  the  PMF  were  taxon 
from  the  U.S.  Weather  Bureau  information  (References  5  and  6,  Appendix  VI). 
Appropriate  adjustments  for  basin  size  and  shape  were  accounted  for. 

These  hydrographs  were  routed  through  the  reservoir  to  determine 
maximum  pool  elevations. 

-19- 


i 

l 


1 


I 


\  kfs-x-rvo.il  la-gulat urns;;  I'or  routing  purposes ,  the  pool  at 
tlx  Uxunmna  ot  :  luiri  war.  at-.svirfd  to  lx-  at  elevation  766.5  msl . 

Res* -m. li  itage-rti  jage  data  and  stage-di scharge  data  were  utilized 
»'rc*r.  the  exist  iny  design  report .  Floods  were  routed  through  the 
resx-rvt  1:  a  mg  the  principal  spillway  discharge  up  to  a  pool  storage 
e level*  .m  <1  784. 8  msl  and  a  carbined  principal  and  emergency 
discharue.-  to l  pool  elevations  above  764.8  msl.  Pool  elevations  above 
Tbo.5  nsi  were  routed  over  tlie  non-overf lew  section  of  the  dam. 

5 . 6  Overtopping  Potential:  The  predicted  rise  of  the  reservoir 
pce-i  a:.  i  etliei  pertinent  data  were  determined  by  routing  the  flood 
hydrograj through  the  reservoir  as  previously  described.  The 
results  ter  the  : ioou  conditions  (\  PMF  and  PMF)  are  shown  in  the 


TABLE  5.1  -  RESERVOIR  PERFORMANCE 


Hydrograph 

Nornvil 

Flow 

h  PMF 

PMF 

Peak  Flew,  CFS 

Inflow 

2 

4930 

9860 

Outflow 

2 

4853 

9860 

Maximum  Pool  Elevation 
Ft,  msl 

766.5 

790.2 

791.8 

Non-Over flew  Section 
(E]ev  788.5  msl) 

Depth  of  Flow,  Ft 

1.7 

3.3 

Duration,  Hours 

- 

3.5 

5.5 

Velocity,  fps  * 

5.6 

7.8 

Tailwater  Elevation 

Ft,  msl 

747 

755.5 

759 

♦Critical  velocity 


5.7  Reservoir  Emptying  Potential:  A  24  inch  diametei  slide  gate 
at  centerline  elevation  758.1  nisi  is  capable  of  draining  the  reservoir 
tlirough  the  outlet  pipe.  Assuming  that  the  lake  is  at  normal  pool 
elevation  (766.5  msl)  there  is  2  cis  inflow,  it  would  take 
approximately  1  day  to  lower  the  reservoir  to  elevation  752.1  msl. 

This  is  equivalent  to  an  approximate  drawdown  rate  of  14.4  ft/day 
based  on  the  hydraulic  height  measured  from  normal  pool  to  the  invert 
of  the  drawdown  pipe  divided  by  the  time  to  dewater  the  reservoir. 
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5.8  Evaluation:  The  U.  S.  Army,  Corps  of  Engineers'  guidelines 
indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  an 
intermediate  size,  significant  hazard  dam  is  the  H  PMF  to  PMF. 

Because  of  the  risk  involved,  the  h  PMF  has  been  selected  as  the  SDF. 
The  spillway  will  pass  20  percent  of  the  PMF  without  overtopping  the 
crest  of  the  dam  (40  percent  of  the  SDF) .  During  the  SDF,  the  dam 
will  be  overtopped  for  3.5  hours  up  to  a  maximum  of  1.7  feet  and  reach 
a  maximum  velocity  of  5.6  fps. 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  given  to  future  development. 
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SECTION  6  -  DAM  STABILITY 


6.1  Foundation  and  Abutments:  The  dam  is  located  along  the 
western  edge  of  the  Piedmont  Physiographic  Province  of  Virginia.  Hie 
original  design  report  described  the  site  as  being  underlain  by  the 
Leatherwood  Granite;  however,  recent  detailed  napping  indicates  the  site 
is  actually  underlain  by  the  Rich  Acres  Formation  of  Precambrian  Age 
(1020  million  years  old) .  The  Rich  Acres  Formation  consists  of  coarse 
grained  norites,  metamorphosed  gabbros  and  diorites .  These  rocks  are 
similar  in  texture  to  granites,  but  are  comprised  of  more  basic  or  darker 
colored  minerals.  Detailed  geologic  maps  of  the  area  do  not  indicate  the 
presence  of  any  faults  in  the  site  vicinity.  Site  geology  is  presented 
in  more  detail  in  the  Design  Geologic  Report,  which  is  included  as 
Appendix  IV. 

The  subsurface  investigation  indicated  that  along  centerline  of  the 
dam  the  site  was  underlain  by  shallow  alluvial  and  residual  soils  over 
weathered  bedrock.  A  2.5  to  3.5  ft  thick  layer  of  alluvial  clay  and 
sand  occur  in  the  floodplain  beneath  the  dam  at  a  depth  of  approximately 
3  ft.  This  layer  is  of  low  strength  as  indicated  by  pocket  penetrometer 
readings .  ranging  from  0.3  to  0.5  tsf.  The  bedrock  surface  was  somewhat 
irregular.  Bedrock  underlies  the  right  abutment  at  a  uniform  depth  of 
10  ft,  extending  to  the  right  side  of  the  stream  channel.  Bedrock  was 
encountered  in  the  left  abutment  from  about  3  to  6  ft  below  the  surface. 
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Above  t±ie  bedrock  is  a  layer  of  tightly  cemented  boulders  from  1  to  3  ft 
below  the  ground  surface.  A  thin  dike  crosses  the  centerline  at  right 
angles  between  stations  1+60  and  2+12.  Along  the  stream ,rock  outcrops 
at  the  surface. 

In  a  discussion  of  foundation  materials,  the  SCS  soil  mechanics 
laboratory  believed  that  the  residual  soils  underlying  the  site  were  only 
moderately  compressible  and  the  more  highly  compressible  alluvial  soils 
would  not  cause  any  problems  because  they  were  relatively  thin.  SCS 
assumed  less  than  0.75  ft  of  consolidation  would  occur  within  foundation  soils 
and  much  of  this  would  occur  during  construction  due  to  the  free-draining 
nature  of  the  majority  of  the  soils. 

The  potential  for  seepage  through  the  foundation  was  recognized, 
and  a  cutoff  was  included  in  the  design.  Moderate  permeabilities  ranging 
from  0.01  to  10  ft/day  were  anticipated  for  the  foundation  soils  and  the 
designer  expected  seme  seepage  through  the  weathered  bedrock.  Consequently 
foundation  drainage  to  a  depth  of  about  6  to  7  ft  was  recommended  belcw 
the  design  normal  pool  elevation  (766.2  msl) . 

6 . 2  Embankment; 

6.2.1  Materials ;  "As  built"  drawings  describe  the  dam  as  a  zoned 
structure.  Section  No.  1  of  the  dam,  consisting  of  the  cutoff  and  upstream 
section,  was  constructed  with  soils  classifying  as  ML  and  CL.  Section  No. 

2  (the  downstream  section)  was  constructed  with  ML  and  SM  materials.  All 
specified  materials  were  excavated  from  select  borrow  areas.  Fill  materials 
in  both  sections  were  to  be  compacted  to  95%  of  maximum  dry  density  in 
accordance  with  ASTM  Standard  D-698  (Standard  Proctor) .  Compacted 
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densities  and  shear  strength  values  for  the  embankment  materials  are 
summarized  on  page  4  of  Appendix  V.  Specifications  for  maximum  lift 
thickness  and  maximum  rock  sizes  were  not  observed  in  the  design  data 
provided . 

The  SCS  soil  mechanics  laboratory  estimated  that  the  embankment  fill 
was  expected  to  settle  approximately  2%  of  its  height  or  0.7  ft-  between 
stations  1+00  and  2+00  due  to  consolidation  of  embankment  materials  after 
construction.  It  was  recommended  that  1  ft  of  overfill  be  placed  between 
centerline  stations  1+00  and  2+00  to  compensate  for  residual  consolidation 
of  the  fill  and  foundation  materials. 

6.2.2  Subdrains  and  Seepage:  In  attempt  to  control  seepage,  a 
cutoff  was  constructed  into  bedrock  below  the  more  permeable  alluvial  soils 
in  the  floodplain  and  extending  into  the  abutments.  Details  are  shown  on 
Plate  3  of  Appendix  I.  An  internal  drainage  system  was  also  constructed, 
consisting  of  a  drainage  trench  beneath  the  downstream  portion  of  the 
embankment  to  collect  any  seepage  which  may  occur.  Drainage  pipes  were 
provided  for  transmitting  the  collected  water  to  the  plunge  pool.  Details 
are  provided  on  Plate  4  of  Appendix  I.  During  the  field  inspection,  it 
could  not  be  determined  if  the  drains  were  functioning  properly  because 
their  outlets  could  not  be  located.  They  are  believed  to  be  covered  with 
riprap.  In  attempt  to  prevent  piping  around  the  principal  spillway  pipe, 

7  anti-seep  collars  were  included  as  shewn  on  Plate  5  of  Appendix  I. 

6.2.3  Stability;  A  stability  analysis  was  performed  for  the 
upstream  slope  of  this  structure  and  the  report  describing  the  engineering 
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design  data  used  is  included  in  Appendix  V.  These  data  were  reviewed 
along  with  the  stability  analysis  and  were  found  to  be  acceptable.  The 
minimum  factor  of  safety  calculated  for  the  upstream  slope  for  the  full 
drawdown  condition  is  1.31  as  given  in  Appendix  V.  Reference  1,  Appendix 
VI,  recommends  a  factor  of  safety  of  1.2.  A  stability  analysis  was  not 
performed  for  the  downstream  slope.  The  design  report  (Appendix  V)  states, 
"Past  experience  has  shown  a  2^:1  downstream  slope  without  drainage  to 
give  safety  factors  that  are  higher  than  those  determined  for  a  2^:1 
upstream  slope  under  full  drawdown.  Therefore,  the  downstream  slope 
was  not  analyzed." 

The  dam  is  41.5  ft  high  and  has  a  crest  width  of  14  ft.  The  upstream 
slope  is  2.5H:1V  with  a  10  ft  wide  berm  at  pool  level  between  elevations 
766.7  and  767.7  msl.  The  upstream  slope  then  continues  at  a  3H:1V  slope 
below  normal  pool.  The  downstream  slope  is  2.5H:1V.  The  dam  is  subjected 
to  a  sudden  drawdown  since  the  lake  level  can  be  drawn  dcwn  at  a  rate  of 
14.4  ft/dav.  This  exceeds  the  critical  rate  of  0.5  ft  per  day  for  earth 
dams.  According  to  the  guidelines  presented  in  the  Design  of  Snail  Dams, 

U.  S.  Department  of  the  Interior,  Bureau  of  Reclamation  for  small 
homogeneous  dams,  with  stable  foundation,  subjected  to  a  drawdown  and 
with  an  embankment  of  SM  to  ML  materials ,  the  recamended  downstream  slopes 
range  frcm  2H:1V  to  2.5H:1V.  (A  homogeneous  dam  was  considered  for  this 
evaluation  because  there  is  no  core.)  The  recomrended  crest  width  is  IS  ft. 
Based  upon  these  general  guidelines,  the  downstream  slope  is  adequate, 
hcwever,  the  embankment  crest  is  4  ft  narrower  than  recommended. 


V 


6.2.4  Seismic  Stability;  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Reconmended  Guidelines  for  Safety  Inspection 
of  Dams,  the  dam  is  considered  to  have  no  hazard  from  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  safety  margins 
exist. 

6.3  Evaluation:  Based  upon  the  visual  inspection  and  the  design 
report,  the  foundation  is  considered  sound.  The  factor  of  safety  for  the 
upstream  slope  during  the  drawdown  condition  meets  the  U.  S.  toy,  Corps 
of  Engineers  guidelines.  Although  a  stability  analysis  was  not  performed 
for  the  downstream  slope,  the  "as  built"  slope  meets  the  requirements 
recommended  by  the  U.  S.  Bureau  of  Reclamation.  Overtopping  is  not 
considered  detrimental  to  the  dam  with  respect  to  erosion  because  of  the 
shallow  depth  and  short  duration  of  flood.  Also  the  critical  velocity 
is  slightly  less  than  6  fps,  the  assumed  effective  eroding  velocity  for  a 
vegetated  earth  embankment.  The  embankment  crest  is  4  ft  narrower  than 
recommended  by  the  U.  S.  Bureau  of  Reclamation,  however,  based  upon  the 
performance  history'  of  the  structure  and  the  low  overtopping  velocity7, 
tne  narrow  width  is  not  considered  a  problem. 

Since  no  undue  settlement,  cracking  or  sloughing  was  noted  at  the 
time  of  inspection,  it  appears  that  the  embankment  is  adequate  for  maximum 
control  storage  with  water  at  elevation  766.5  msl. 
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SECTION  7  -  ASSESSMEMT/REMEDIAL  MEASURES 


7.1  Dam  Assessment;  Sufficient  engineering  data  is  available  for 
assessing  the  dam.  The  visual  inspection  revealed  no  findings  that  proved 
the  dam  to  be  unsound.  There  is  an  annual  inspection  and  maintenance 
program  for  this  structure,  but  there  is  no  emergency  operation  and 
warning  plan.  Overall,  the  dam  was  in  good  condition  at  the  tine  of 
inspection.  U.  S.  Army,  Corps  of  Engineers  guidelines  indicate  the 
appropriate  Spillway  Design  Flood  (SDF)  for  this  dam  is  the  h  PMF.  The 
spillway  will  pass  20  percent  of  the  PMF  (40  percent  of  the  SDF)  without 
overtopping  the  crest  of  the  dam.  During  the  SDF  the  dam  will  be  overtopped 
for  a  period  of  3.5  hours  up  to  a  maximum  of  1.7  feet  and  reach  a  maximum 
velocity  of  5.6  fps.  Flows  overtopping  the  dam  at  a  maximum  velocity  of 

5.6  fps  during  the  SDF  are  not  considered  detrimental  to  the  embankment 
with  respect  to  erosion.  The  spillway  is  judged  inadequate,  but  not 
seriously  inadequate.  Field  measurements  indicate  the  embankment  crest  is 
4  ft  narrower  than  shown  on  the  "as  built"  drawings.  Review  of  available 
stability  data  indicates  the  structure  is  stable  as  designed. 

7.2  Recanrenued  Remedial  Measures: 

7.2.1  Emergency  Operation  and  Warning  Plan:  It  is  reccimtended 
that  a  formal  emergency  procedure  be  prepared,  prominently  displayed, 

and  furnished  to  all  operating  personnel.  This  should  include: 

1)  Hew  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  dewn stream  area  is  necessary. 


7.3  Required  Maintenance:  The  inspection  revealed  the  following 
maintenance  items  that  should  be  scheduled  by  the  owner  during  a  regular 


maintenance  period  within  the  next  12  months. 

a)  The  grass  and  weeds  on  the  dam  embankment  and  in  the 
emergency  spillways  should  be  cut  at  least  once  a  year  and 
preferably  twice  a  year.  Maintenance  is  recamended  in  the 
early  surmer  and  fall. 

b)  Existing  trees  on  the  dam  should  be  cut  to  the  ground.  Cut 
trees  should  be  r amoved  from  the  embankment. 

c)  The  eroded  areas  present  along  the  left  and  right  downstream 
abutment-slope  contacts  should  be  stabilized  to  prevent 
further  erosion.  Riprap  or  backfilling,  ccrpaction  and  seeding 
are  recortmended  in  these  areas. 

d)  The  seepage  drain  outlets  should  be  uncovered  to  allow  free  flow. 

e)  The  saturated  area  present  above  the  discharge  outlet  should 
be  monitored  quarterly  to  detect  any  significant  enlargement  of 
the  area  or  development  of  flow  rates  which  may  cause  piping 
within  the  embankment.  If  increased  enlargonent  or  flows 
should  occur,  a  Professional  Engineer  with  expertise  in 
Geotechnical  Engineering  should  be  contacted  to  evaluate 
the  problem  and  make  recorrmendations  for  required  corrective 
measures. 

f)  A  staff  gage  should  be  installed  to  monitor  water  levels. 
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Photograph  No.  1  -  Upstream  Slope 
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Photograph  No.  2  -  Downstream  Slope 
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Photograph  No.  3  -  Intake  Structure 
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There  was  no  riprap  on  the  upstream  slope.  Riprap  blocks 
1  to  3  fti  in  length  line  the  plunge  pool.  The  riprap 

appears  to  lie  functioning  projorly  and  is  in  good  condition. 
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P:e<3JT>crt  pro  vine* 


rp  l  I  I  no  Af.tgdf  o'  broj  b.f  JlSTf _  Sink.  none 

2b  . . 


[r  tf  ft  !"■ 


it  it  centttim*  ot  SAT' _ 


.t  .  ..  'n-  s  i  tr  is  underlain  :v  r  j  .  «•  Leetnereooc  granite  formation.  The  age  -•'• 

of  t  r  i  a  (crr.M  i  •  r.  is  proce:  I  \  "nleozolc.  in  rri^  local  t»  the  L  eatherwoco  toneat  i  on  _ 

has  three  roc*  types  present.  One  is  a  s.erife  »bii_n  res  tne  s  me  mineral  compoeition  _ 

as  o  granite  with  trie?  e*ceptior  ct  qu<*rtr.  The  local  contains  wh  i  t  e  or  thoc  I  »CJ* _ 

telaspar  arc  oiac*  biofite  rice.  ;n  nnct^-.-r  reck  Type  fne  Diotite  content  baa  Increased 

to  the  point  trot  :r.t  rpek  nos  9  gr.eissic  StruCturo.  This  is  coi*ed  ?ri.Qrlt!C!fln»_t»?_to — 

st'C*  1>'6 1  it  is  stiii  on  igneovs  roc*.  Tno  content  of  oiefife  ranges .  va_.tv_^4{La?{^&».f|f » — 
if  8'v«s  t  n  j  9  roc's  e  plack  color.  lower  as  tf<e  northwest  the  s  yni  t  e  -b-eccBjBS-  a.  .d  1  orlJLt . ' . 

or  mon/onlte.  Hrre  the  feldspar  tends  to  be  plagioclase  instead  ot  or  t  hoc  I  as  e.  A» _ __ 

tnese  tr  ree  facies  ot  the  LeofherwocJ  for  mot  ion  nave  trie  some  strength, the  i  r  var  lou> _ L 

locat ior.s  do  not  influence  tne  four  cat  ion  conditions  of  the  dam.  But  the  d  ior i to 
leathers  to  a  Lloyd  soil,  and  the  syenite  and  biotiln  gne  ias  irealTier.  lg-fl_Cac,  i.  1. 10  i  1a.  _ 

Also  present  uncer  the  recent  atrea*  aiJuvlu*  is  an  amphibolite  dike.  ...  Ihla  _ ; _ 

'M  roc*  has  hornblende  os  its  aajcr  Mineral  erilJi  «  Eincr.  ao_Qwnt_Qt  pJ  osioclAtt  I ...  _ . _ 

_relds^er,  The  root  is  black  Ond  hos. no  direction  In  the  orientation  ot  the  hornblende  J  • 
cryetals.  VA  L*5ii  0  _ _  ; 
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c 


c 


It  tends  to  weather  more  deeply  H  »n  »'"■*  high  L  -  l  f  i  t  e  »yemt*  »t-at 
j^nounOi  i*.  However,  It  is  j  or.  t  r«rd  or.  t'e  ■» »  en  i  *  e  *if  e,;„nl 

»t  i  urivilh. 

the  west  i„ik  of  can  t  *.  »r  wood  C  r«e>  ♦  low.  mrsc-gi  a  r.jirr*  •«Ho  a*  tr.„ 
<jjm  s.t-.  ’.evral  lor.e  outcrops  of  bictite  s,enit9  ar.d  amphib-sl  i  f  *•  ere 
present  m  t-e  stream  channel  in  the  f  ;.,<i  da  ‘  i  on  area.  The  ‘.trie",  flows  in 
stia  I  low  dooms  f  no  •  r  an e  f  r  om  2  to  3  ♦  e*  ■  - 1  below  the  t  I  oofl  .  I  s  1  n,  i  he 
5  t  ream  is  degrading.  '  r  a-  es  of  former  ir  eand-r  r  s  are  prudent.  '  '*  stream 
an  j  its  t  r  i  Do  t  or  i  es  firs*  in  a  strr.ngl.  tnfrtnc  denjriti-  pattern. 

Trie  Kps  if  ti  (•  *'li>  ai  generally  *  •  a  t  •  This  shows  this  „r  es  ur  c  e  of 
foMt.er  per.ep  a  .  na  t  i  on.  Tne  topography  has  r»ar  h.-j  ear  ly  *sf  Jf  '  If  . 


centerline  o •  _em- 

rerrocM  underlies  toe  r  i  jh t  abutment  a*  a  on  i  f  o  -m  a»o"  of  I feet.  'his 
cept'i  to  M>an  c*  8(40  ho  I  Js  yii  i  fcrir.  to  '  e  stream  channel  uh  tt.is  side,  in 

the  left  abutment  the  0“  droch  is  i  lone'  t  '•  t  ne  sui  *ace.  It  ranees  from 

3  to  i  feet  ct  f  e  Surface.  Ato«e  tte  bedrock  is  a  lay*'-  ct  tnV  t  I  *  cemented 
Syenite  he..  I  j  *  -  s  that  r  a  -  g  e  from  1  to  J  feet  bet  ow  t '  a  ground  sjrtace.  This 
Isrer  is  ti;rr  or.d  can  he  penetrate  5  or.l,  with  difficulty  *ifr  t  f-e  bac  *>  hoa. 

A  tr. in  dice  of  amphibolite  c  ross-s  V  e  asm  cen:er  linn  a*  right  angles.  It 
occurs  *  r  m  t  t t  i  n  I  *  •  o  station  ?  *  I  ^ .  "tre  left  abutment  is  underlain 

;  y  b  I  ac  t>  h i  ;h  Diutite  mica  syenite.  I  he  right  abutment  is  underlain  Dy  gray 

s  y  sr  i  t  a. 

'he  resent  sediments  it.  the  dam  centerline  are  extremely  complex  aa 
can  oe  sou-  t  r.w  the  j  r<  file.  entMUr  they  j'p  cheroiter/eo  by  recent 
r  »j  j  s'  Prow-  .  »  i  s  i  .  e  j  •.  ¥  s'  u  .  i  jki  to  e  de.-t*  r.  <  5  feet.  a*  low  this  is 
e  h.-r  c  f  sfn-'l  cls..,y  su-.d.  re  I  >»  f  is  is  a  layer  ct  either  yellow 

r»d  or  .re.  s-t..i.  a  •  i  rmer  m.ei  o'  s  I  i qh t  i  .  weatf  *'«J  amphibolite  or  a 
bur  i«j  ,  u  i  i ,  yy  . «,  r  s'-,  i  i  is  m  o..nfyr«o  Decry  bedre'k  is  reached.  a  typical 
bur  led  s  t  r  efl-  ■  >r,  yl  -  r.s  es  tie  jam  unf-n  i  ,n(  be ' *e°n  station  I  •  60  tc 
I  ♦  i'  . 

r  Oufi  Ja  t  i  c  n- 

T  re  four  :a  f  .  -,r.  c.  r  tains  a  s  i  i  n  t  i  ,  lrre_...l.ir  roee  line.  A  I  dng  ’f>e  stream 
r  re  *  uutc  f  a  r  e  ;  r  «s  *r  t  .  Downs  fleam  from  the  proposed  riser  I  oc  at  ion 
ro  rcx_r  was  e'.-  u  r  ■  t  e  r  e  d  to  a  depti  r,  *  |  feet.  Tfie  fl  oo  d  plain  under  t  he 

daw  conta  e  era,  els.  a-  c  sane  leer.  it  has  low  pocket  penetrometer 
readings  fee'  re  .•*  tr  i  .j  to  .S  t  ons  per  squire  fo.  t.  7  n  •  s  layer  is  the 
r  #m»  ins  cf  ci  'ji  i  swamp  »r,  -  j  slips-  hjnel,  it  occ  u  r  s  approximately  3  f  ee  t 
below  u  round  surface.  I'  r  an  ;es  in  » h  .  c  nr.r-si  from  ?,$  to  3^  feet.  Tnis 
lay  -r  is  bi  r  jet  ed  above  b.  gn  r.iai/eJ  layer  tfiat  t  as  righr  pocket  pene- 
t  r  n  refer  reaf'-.s,  it  is  ^r.  i-r  lair  b ,  a  .ravei  layer  arid  a  hard  weathered 
Isver  t'e'  also  'as  r  '  ar.  r  to  k  <  t  |y'..)h*ri.-lsr  readings.  This  gray  reduced 
senerally  unstable  layer  i  -rs  most  Of  tr.e  upstream  toe  of  the  dam.  Down¬ 
stream  it  occurs  only  in  small  area  in  me  fl  oo  J  plain  on  the  right  side  of 
T  -  e  s  t  r  earn. 

A  rock  ledge  dropping  off  5  feet  was  found  on  the  right  abutment  at  the  toe 
drain.  Anct'-er  rock  I  e  tge  wss  found  on  me  left  abutment  at  the  dam  center- 
line.  This  ledge  drops  off  3  feet.  yj  g 


I 


I 


•*  w 


;  •  :  no; pa  :  .  .  -ay 

f»i  >  test  ;*’-s  w-r»  o  a .  <  ng  tne  :  ro:  •  s«  1  oc  ii.it  c~nt«r .  ine.  r  irm 
.  *•  i.-t  k  was  en  <  it, 'ere:  :i  wristrfi-  !  r-  *  ’■>*  in*  of  t.v  .am  in  all 

*es*  ;  it.s.  At  ••  on  inn  c  r.  :  .it  center  ■  in1-  far  ,  r»mente  :  a-phibc  ite 
>  >rs  or-'it  at  7  !w  o«!ew  f  °  rr  in'  s  Mae.  An  o-itr re:  of  bictite 
gneiss  o'  •  .r?  .  c  f»et  left  of  s  *  a  i  :  r.  j.*?G  cn  t»:»  pipe  cent*r  .  i  ne . 

.  s*  r  pair,  fror  tne  ent-  r'. :  ne  of  tin*  tarn.  n  the  -<  n  vu  1 1.  center. ln«  no  hard 

r  «  ;ro  ■*  was  enc<  .nt>  .-•*  in  inf  ?  '»i;  .its  lug.  nut  firm  pr.y  saprolite 
•  as  f  <-•  ,n  :  n**re.  is  rrst»  rial  is  w“aV.<>r#i  in  :  1  a^e  from  eith-r  amphibolite 
i"-  Mo*,  it-  gneiss.  At  station  '/*:  1  it  is  ».  feet  bo  1  r>w  the  -To-.ni  surface. 

A*  st at  ti  n  .  -  it  .s  •  fei-t  b-low  tr.e  ground  surface. 

i.m.e  r n  "y  til',  way 

Test  pi's  in  the  y  spi ,  l  way  tv'Ow»-:  two  rock  seines  to  t»e  present. 

Tne  larger  cf  t.-M.e  fi  ,  .c s  t’.«-  ri,y.t  si  :<*  of  control  section  to  25  feet 
left  cf  the  emergen'/  spillway  centerline,  lire  it  passes  below  prade. 

"he  smaller  st  ine  :«  ]<>  atet  oetw*-*;'.  rta’ion  T*90  and  3*}0  on  the  spillway 
center.. ne  at  right  anr.es  to  this  line.  Tc  briny,  tne  emergency  spillway 
to  gra  ie  will  requre  approximate  y  )•;>/..•  cubic  yards  of  rock  excavation. 

7r.»  s«  11  present  in  the  emergency  s:  11. way  is  fee il  soil.  It  has  a  high 
May  nt»r.t  in  tt*  1”  nertaon.  The  f  .horizon  is  niracecus  and  contains 
.•rat re  •  f  w*.'i»r«  1  feldspar.  * 

•cr.-cw  A-ea 

Twc  s:  i.  ty:  »«  are  rres-r,  t  in  borrow  urea.  Tt  e  i.loy  i  soil  occurs  closest 
t.  :am  mv  ct,  tr.»  upstream  s'. ope  <  f  tne  n  *rst  abutment.  It  is  a 

'»*  r  •  ■  wi  *  r.  a  :»e:  re:  clay  i:  t. rrii.cn.  Tr-  ■  nor  iron  is,  however, 

-I'-.'e  „s.  e't;  ?'  ..  O"  *urs  ir.  tv  borrow  area  hoc  tret  upstream  fror. 

V  *•  :ar  s.ts.  It  •.«.■  a  sna. lower  r  n  r.zc-.  * r.ar.  L.oyt  sci..  It  :s  of  a 

.  tgM  <*r  re  i'.ish  cc  If  r  a:,  i  is  more  m. rarer  ;s.  In  this  area  it  has  a  lower 

c  lay  cc  r.*ert.  tnan  t Tie  L.ovd  sol . . 
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Vet  ►  t  :s  and  I  :  .  -d  ;i»“ 

.•  t  ►-ft  i  ■*•:!<•  t  r  i  .T.ftf  r  re..  :  mgs  were  !»►►:!  ar.  1  racer  .o';  in  the  test  pit 
ps.  r  ►*  v  ;  » *.  i  i  r;  .•  .  ;.t.infs  for  go'  kr-t  :  **  n«tr  or;e  t-rr  .  The  readings 

»:-•  ir.  t  TiS  ,  o  p.-are  f  c.<  t.  ihe  se  :t;t  ire  of  trie  layer  has  to  be  taken  into 
a>'-i  hr.t  ir.  w-t'..-*t!rir  the  bearing  strength.  When  a  material  is  wet  it  has 
■ti'-h  »•«'■  r  etr-ngf  than  wen  :t  is  dry. 

i.  Tue  ora'.  9h»5'.  e?  are  ret  rorre.atei  to  the  test  pits  in  the  correlation 
chart.  .«  is  to  the  complexity  cf  -ha  alluvial  soils.  But  these 

san  .  ....  are  ccrr»>la*e!  tc  t  '»>  iiffi-rent  layers. in  the  cross  sections.  '  ! 

з.  Soils  tnat  will  t*e  ;  resent  ir.  the  construction  material  are  classified 
for  ea«ier  ccr.-e.ati<-n,  hta.n  lard  uescripticn  of  these  soils  are.  included. 

и.  In  tr  e  legs  t.-e  -inner. ^  mg  rock  is  raferre d  to  as  a  granite  op  dike 

rock.  T’.l.s  ;s  for  If:  ration  into  easily  understandable'  terma. "'Actuelly'.- 

tha  ^granite*  is  a  syenite  cr  a  raonionite.  The  naiue  syenite  refers,  to  a  rock ’  g_ 
having  crtnoclase  fe'  uar  an  1  mica  as  the  major  minerals.  It  con'bains  no  .'Tv 
quart?.  Tr;e  -  nr or. *. t  re.ni  tnat  sine  cf  the  feldspar  is  plagioclaseY-;, /5-v 
When  tr  e  ;  a*>e  fe  r.ir  dominant,  the  rock  is  a  diorite.- 

A.-p'.i:  i  i  * «  i«  the  mv  ;  <•  r  the  roex  referred  to  as  "dike  rock"  in  the 
Ic-g*  cf  f-  t-st  p  its.  ~n:s  re -ns  that  the  rock  has  a  high  content  of 
ampnibrle ,  which  in  this  case  is  hornblende.  Plagioclase  feldspar  is  pre-  .  -  ,  . 
sent  In  miner  amounts.  Tne  rock  is  aetaaorphic.  -.V. '  .. 
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INTERPRETATIONS  AND  CONCLUSIONS  >.. 

,  ’  '  '  ‘  '  •''V  - 

foundation  conditions  tor  the  proposed  conduit  are  as  adequate  as.  ; 
any.  but  some  rock  excavation  will  nave  to  be  made  at  station  3  ♦  25.  ■  1 

To  avoid  this  tne  pipe  can  De  moved  tour  feet  towards  the  left  abutment. 

Or  it  can  be  angled  1C  degrees  to  the  right  upstream  using  the  centerline  . 
of  the  dam  as  a  pivot  po*nt.  This  latter  alternative  w i.J  L_gi.ve_ttie— riser. _ 
a  more  stable  foundation.  Test  pit  -715  shows  a  stable  foundation  at  6.5  9£~-'" 
fiat*'Fe1c»  ground  surface.  ....  •  V ■%**■ 

'  '  .‘-‘i  ,  1;:*!  '<#. 

A  cutoff  trench  needs  to  be  installed.  Excavation  shoul  c  .be* mad* ■b.Ai*'  V  £ 

one  foot  into  bedrock*  In  the  flood  plain  area  It  is  +p proxi mat el.y; * ■-£*$< 
feet  belc«  the  grodnd  surface.  ' 

v  •  ■.  L-'i- • 

.The  design  of  the  dam  should  take  into  cons  i  oerat  i  on  the. 3  f6ot*thickJ>.?v  '-{.pi 
layer  of  gray  reduced  unstable  material  between  oxidized  alluvial  soil  •v.;^  'Gi^C 
and  weathered  bedrocks.  The  low  pocket  penatrometer  readings  show f  h  a  t  ^ ^ -> 
♦his  material  has  low  bearing  strength.  But  removal  may  not  be  practlcal^X;-^’!:^^ 

Design  of  the  dam  however  should  be  adapted  tc  the  situation. 

■  ...  t*Ww&-..*-'f-V»«.'*V3iOI 

The  borrow  should  be  taken  from  the  part  of  the  borrow  area  .closest; 
to  the  dam.  This  will  make  use  of  the  deep  red  clayey  soi  1  s.’Vl i' 

borrow  area  is  to  be  extended,  it  should  be 'extended  uphill  netafe-^he'd«m'.^'>-^%^^S;' 
The  Lloyd  soils  with  a  deep  B  horizon  extend  into  this  arM.'*' 

borrow  material  from  the  flmhnlein  is  to  he  rti.rnurxneri  for  here  -'■inf  ♦  I  mri  ^:r'- 


borrow  material  from  the  flcodpiain  is  .tg  be  discouraged  for  here '»dtt  lad 

wet  to  moist  soil  Is  within  3  to  4  feet  cff'the  ground  surfoce.  .  .Borroa^-^jS^^K^^ 

material  t<lcn  from  the  left  abutment  will’ involve  transportetien'p  ro* 

blems.  For  this  Dorrow  will  have  to  be  taken  across  two  creaks  and'-’i 

floodplain.  >-.t  ■'  ;•  vX  ?*•£ 

A  to#  dretn  needs  to  be  installed  to  intercept  seepage^throughr^tipr^^^v^j.^,;:. 
dam.  Use  can  be  made  of  the  rock  excavated  from  the  emerge nj^y r% j» l IJwby’^^cV^- 
and  the  gravel  in  the  stream  channel  (sample '7.1  C- 1 )  •' :  aS.C. 

The  low  rock  ledges  occuring  where  both  abutments  join  the, 
plain  should  be  sloped.  Here  the  more  plastic-  f  i  I  I .  met  eria  I 
placed.  This  is  to  account  for  settling  In  tha  foundation.  V*~  ' ; ^ 
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Memorandum 


TO  :  R.  C.  jvi men,  Ctate  (L, r.uTv'alion 

Engineer,  SCS,  Riclcr.onJ,  Virginia 


hath:  Cep terser  bu. 


lKOM  ;  Roy  S.  Decker,  Head,  Soil  Mechanics  laboratory, 

CCS,  Lincoln,  Nebraska  68508 

sn.jmr:  Virginia  WP-08,  Leatherwood  oj  ek  Watershed,  Cite  No.  1*  -  SuppL 
Report 


"•.<  original  report  referred  to  a  peccability  tort  on  Can.  pi e  6*UW-«lp 
which  va s  in  progress  wnen  the  report  van  completed.  This  test  it 
j.c  v  cnmsleted . 


The  tert  war  peril 
t.!.*-  to  oc.*  t Ya1 


.it  ••  . .  •  .  r. : 


rrr/'Ci  or*  rr.'i  *  t  r i  ~r*  *-o  k v  p rex  \  c  vtitiX*  Vk^c 

in-:  Race  It.,  ity  rf  the  mai.-riul,  Si.?  P-c.f.  7ne 

t  '<  C‘.  .  •  T’  •  t*  .  *  .  y  ft!.  1  1  T  r tf  L  O'tJ.'l 0.1  1,0  Q  CiC'I.i'  . 

•a.  :  f  I'.-.  ,.rr  g'  :  r:  in--  tire.  Initially  the 
g  g'  0 .  f. ■.  -t  ;  day,  but  this  value 

.  •  :  g .  fair  .r:\are  war.  probably  due  t.c 


-rnunt.icn  inuicateu  tr.at  it  . 

Its  rate  of  permeability 
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under  the  floodplain  and  that  a  large  portion  of  this  will  be  during 
construction  due  to  the  free-draining  nature  of  a  majority  of  the 
soils. 


D.  Permeability:  On  the  basis  of  grain  size  distributions,  the  percea- 
bility  rates  of  foundation  soils  should  be  in  the  order  of  0.01  to 

10  ft. /day,  depending  on  the  amount  of  fines  in  the  materials.  Permea¬ 
bility  tests  on  cores  from  Site  5  substantiate  this  estimated  range. 

E.  Shear  Strength:  Shear  tests  on  two  portions  of  Sample  62W35 16  from 
Site  5  were  considered  in  evaluating  the  strength  of  the  foundation. 
Sample  62W35I0T  had  a  gradation  similar  to  that  of  64w4l5  and  that 
of  Sample  64v4l7.  A  triaxial  shear  test  on  Site  5  material  gave 
shear  parameters  of  0  =  19°  and  c  =  800  p.s.f.  The  average  test 
density  was  77-3  p.c.f.  (1.24  gm/cc)  as  compared  to  an  in-place 
density  of  81.5-81.8  p.c.f.  believed  representative  for  Samples 
64w4l5  and  64w4l7-  Sample  62W3516S  from  Site  5  had  a  gradation 
similar  to  Sample  64w4l4.  Sample  62W35163  had  a  test  density  of  72.0 
p.c.f.  (1.15  gm/cc);  whereas.  Sample  64w4l4  is  believed  to  be  repre¬ 
sented  by  a  density  of  71-1  p.c.f.  The  Sine  5  sample  had  shear  para¬ 
meters  of  0  =  2p. 5°  and  c  =  100  p.s.f.  according  to  results  of  a 
saturated,  direct  shear  test. 

The  above  test  results  are  interpreted  as  indicating  the  ability  of 
the  materials  to  consolidate  and  mobilize  appreciable  strength.  Thus, 
it  was  concluded  that  the  low  density  soils  at  the  site  will  be  able 
to  mobilize  adequate  strengths  during  construction,  if  they  are  able 
to  consolidate  rapidly.  Their  ability  to  consolidate  rapidly  depends 
on  their  permeability. 

This  is  being  checked  by  means  of  a  permeability  test  on  Sample  64w4l5 
remolded  to  approximately  81.8  p.c.f.  The  results  of  this  test  affect 
the  validity  of  the  assumptions  of  the  stability  analysis,  and  will 
be  reported  in  a  supplement  to  this  report. 

EMBANKMENT  MATERIALS 


A.  Classification:  A  thousand  cubic  yards  of  rock  excavation  in  the 
emergency  spillway  is  anticipated. 

The  borrow  materials  are  Cecil  and  Lloyd  soils  which  are  clayey 
in  the  ”B''  horizon  and  micaceous  especially  in  cue  "C"  horizons. 
Samples  from  the  borrow  area  and  emergency  spillway  are  non-plastic 


/ 

f 


3  —  R.  C.  Earr.ec  —  9/10/63 

F.ey  G.  Decker 

Subj :  Virginia  VP-08,  Leatherwood  Creek  Watershed,  Site  Do.  ^ 


EM  and  KL's  arid  Ml 1  s  with  hie."  liquid  limits  and  relatively  low 
plasticity  indices.  Their  clay  activities,  the  ratios  of  the 
plasticity  indices  to  the  O.C02  mm.  clay  contents,  are  generally 
low,  attesting  to  their  micaceous  nature.  The  samples  are  sandy. 

B.  Conn acted  Dry  Density:  Standard  compaction  tests  were  performed  on 
the  six  borrow  samples  submitted  to  the  laboratory.  Maximum  S tender 
densities  range  from  108.0  p.c.f.  for  the  Si's  to  87. 0  p.c.f.  for  Mi 

Each  of  the  samples  was  also  compacted  using  Standard  effort  and 
soil  containing  natural  moisture  retained  when  the  sample  was 
received.  Two  of  the  samples  had  moisture  contents  well  below 
optimum.  Three  of  these  tests  gave  densities  several  p.c.f.  below 
the  normal  Standard  curve  but  above  95  percent  of  Standard  density. 


C.  Forme ability:  Most  of  the  embankment  materials  appear  to  have 

hign  enough  clay  contents  to  limit  the  rate  of  transmission  of  water 
to  moderately  low  values  at  the  placement  densities  to  b'e  recommence 


£  ■  ■  -  1 1 1 1- i c n :  The-  fill  is  expected  to  settle  about  2  percent  of  it 
r.eigut  (approximately  0-7  loot)  between  £  Stations  1+GO  ar.i  2+CO  due 
to  consolidation  of  embankment  materials  after  construction. 
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STAIILITy  ANALYSIS 

The  Fern  5CS-356  proposed  an  upstream  slope  design  of  2  l/2:l  over  3:1 
vith  the  slope  charge  ar.i  a  iC-fcct  berm  at  776. 7-  Since  it  appeared 
that  a  2  l/2:l  upstream  design  would  give  an  adequate  safety  factor  and 
laboratory  charts  cased  on  such  a  design  were  available,  a  2  l/2:l 
upstream  slope  vac  analysed  to  verify  the  stability  of  the  proposed 
design.  The  charts  used  are  based  on  a  modification  of  the  Swedish 
Circle  method  ana  give  numerically  correct  factors  as  opposed  to  the 
conservative,  approximate  factors  given  on  the  charts  in  the  "Field 
Guide." 


Tie  analysis  considered  a  39-2-foot  embankment.  An  arc  through  an  up¬ 
stream  2  1/2:1  slcpe  like  Sample  gave  1.1*3  as  the  safety  factor 
against  failure  after  rapid  full  dra vacua.  This  analysis  assumes  that 
the  foundation  will  consolidate  rapidly  and  mobilize  adequate  strength 
to  limit  the  potential  of  failure  to  the  embankment  only. 


men  v.  to  vtiUMtc'  one  .i.e.t  nocutj  t  .  v  *  an  auuztioml  arc  tnreugh  a 

■  v.  -  r  -  ,  .  n .  o',  -  ;  /T  •*-*,.  vr-  o  -1-  r  *--*  -  i 

1  -  a  U*  t.i..  ^1.  C--  ,  n  J  O  C  d  <_  U.—i.  a  wL  a 

rv- r. ? o i  cy  imior  x. m c  o  l-* »>— .  j,  vm.  viiCvi*  \  sciictry*  fs.ct.cr 


rs r c  cccr  ier.ee  n 


C  ;* r  .1  '  T..i.  T- r c ■■  c i c  ci  c-cc.r*  l m l.  nr..*  ^nvc-  neon  m  u.iie  *cu*.i^* 

ciit  vould  zcr.'l  to  r r  t  :.o  r:\  r;  cci  dra ir.  ineffective 
dictates  the  installation  of  a  cutoff  into  bedrock.  Therefore,  this 
feature  is  recommended.  If  c:  rod:  lino  is  much  deeper  than  1G  feet 
above  the  normal  pool  elevation,  limiting  the  cuts  to  about  10  feet 
should  be  satisfactory  in  those  areas.  This  appears  to  be  the  case. 
Toe  soils  from  the  "i"  horizon  compacted  to  95  percent  of  Standard 
should  be  used  as  backfill. 


teat m- e  is  r  e  c  c mm c na e a • 


B.  Drainage:  It  is  not  certain  that  the  cutoff  will  be  positive  in 
action  because  of  the  type  of  bedrock  present  and  the  types  of 
material  to  be  used  in  constructing  the  cutoff.  (The  cutoff  will 
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serve  its  intended  purpose,  however. )  Because  of  the  uncertain 
action  of  the  cutoff,  foundation  drainage  no  a  depth  of  about  6 
no  7  feet  is  recommended  below  the  normal  pool  elevation  (7 66.2). 

This  drain  can  be  successfully  incorporated  into  a  rock  toe  drain 
which  will  scree  to  prevent  piping  c f  the  embankment  soils.  In 
is  recommended  that  this  type  of  drainage  be  installed  if  the  roc’: 
from  the  emergency  spillway  can  be  depended  cn  for  use  In  the  drain. 
This  will  depend  cn  the  manner  in  which  the  rock  breaks  down  during 
excavation  and  its  durability.  The  alternative  to  this  is  to  install 
a  trench  drain  with  a  perforated  pipe  pickup  at  c  =  0.6b. 

In  materials  like  those  available  for  the  embankment  it  is  desirable 
to  extend  filter  material  entirely  around  the  conduit.  Tnis  is 
recommended  in  consideration  cf  the  leniency  of  localized  piping 
to  develop  along  the  conduit. 

An  attached  Pom  SCS-353  shews  limits  reccrur.ended  for  filter  material 
to  be  placed  against  foundation  and  embankment  soils,  along  with 
suggested  limiting  D^r  values  fora  transition  between  the  filter 
and  rock  toe-  materials.  Too  recommended  filter  material  can  be  used 

a  .... — -•  or.  .  vcr  c :  i<_  ir.c.ocs.  Ts.e  concuusions  inesuseu 


-sc  tr.-r  material,  it  seems  highly  desirable  to  wash  it  or  in  some 
tn  leaner:  mine  be  increase-  to  1-  inches  to  assure  adecuato  carrv 


Tt.  conclusions  or.  relocating  the  principal 
'j-uceu  ir.  the  geologic  report,  are  concurred  with.  While 


a .  c  - .  — . e  t— , j  ,  .  -  —  v.  i  c  nc  px*u,o— on  f o unu— , tec 

arc  probusiy  n-t  very  compressible,  it  seems  likely  that  they  are 


msrc  compressible  t.nan  the  bedrock.  Ts.is  would  tend  to  induce  stress 
concentrations  in  the  consult.  Therefore,  shifting  to  take  advantage 
of  a  more  uniform  f-.  uniat . as  recommended,  seems  quite  desirable. 

am. fill  augacent  to  the  conduit  should  be  seme  cf  the  more  plastic 
so-is  aval— asle  from  the  "L"  horizon  compacted  to  9d  percent  of 
£  Laniard  density. 
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D.  Bnbankment  Design:  The  following  are  recommended  tentatively, 

pending  the  outcome  of  a  permeability  test  on  Sample  64w^15 : 

1.  Slopes. 

Upstream  -  2  l/2:l  or  flatter  (2  l/2:l  over  3-1  with  a 
10-foot  berm  at  778-7  is  satisfactory.  The  flatter  slope 
may  be  desirable  in  view  of  questionable  strength  in  the 
foundation  materials. ) 

Downstream  -  2  l/2:l. 

2.  Placement  of  Materials.  Selective  placement  of  materials  to 
utilize  coarser  soils  in  the  downstream  portion  of  dam  and  the 
more  clayey  "B"  horizon  soils  in  the  upstream  portion.  Tnis  may 
possibly  be  accomplished  by  zoning  borrow  according  to  depth. 
Compaction  of  soils  to  95  percent  of  Standard,  density  (B-2 
specifications);  placement  moisture  contents  within  the  ranges 
indicated  on  the  Form  SCS-372. 

3.  Overfill.  Provide  l.C  foot  of  overfill  between  £  Stations  i+00 
and  2+v^/  as  allowance  for  residual  consolidation  of  embankment 
and  foundation  materials. 


If  the  permeability  test  now  in  progress  indicates  that  the  low  density 
coils  in  the  foundation  will  not  be  able  to  drain  and  mobilize  strength 
rapidly,  it  will  be  necessary  to  re-analyze  the  stability  of  the  slopes 
and  verify  a  safe  design,  or  to  remove  about  6  feet  of  foundation  soils. 
An  undisturbed  sample  of  the  weak  materials  described  in  the  conclusions 
of  the  geologic  report  would  be  needed  for  additional  analysis  if  remova 
were  not  deemed  to  be  a  satisfactory  measure.  It  seems  doubtful  that 
this  will  be  the  case,  however. 
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